This study was conducted to apply the Atume's series in the absolute prediction of melting and freezing points of a wide range of saturated liquid and solid hydrocarbons. The calculated results that were obtained, shows that a range of 92% to 99% accuracy was theoretically achieved when compared to experimental results. Basically, precise interpolations were deployed by equating the energies released by frozen liquid molecules to the energies absorbed by their corresponding boiling molecules; which represents their lower and upper energy fixed points respectively. These two fixed points were also found to vary infinitesimally and inversely to each other. The energies absorbed or released, molar masses, and trigonometric properties formed the basis for this method. In branched chain hydrocarbons, the melting points of their corresponding linear molecules were also used as reference points to determine their melting and freezing points; indicating the mathematical relationships between their fixed points and trigonometric properties.
Introduction
The melting and freezing points of pure chemical compounds are intensive properties like density and boiling point. More so, intensive properties are independent of the amount of substance present. Experimentally, it has been discovered that, melting point is actually recorded as the range of temperatures in which the last crystal just disappears [1] .
The melting point of a substance is the temperature in which it changes state from solid to liquid at atmospheric pressure. The reverse process is called the freezing point; which is known as the temperature in which the substance changes state from liquid to solid at atmospheric pressure.
The melting point of a solid is approximately the same as the freezing point of its liquid. It is also the temperature in which the rate of melting of a solid equals the rate of freezing of its liquid, under a given applied pressure. However, it can also be referred to the temperature in which its solid and liquid phases coexist in equilibrium, because the transition between the solid and the liquid is so sharp at a negligible temperature difference of approximately 0.1 °C. At this particular temperature, the substance can exist as either solid or liquid [2] .
Melting point is a physical property often used to identify compounds or to check the purity of the compound. Practically, it is difficult to find a melting point. In terms of melting accuracy, the best chemists can obtain falls within the range of 2-3 O C accuracy. This result is usually sufficient in cases where melting point is used [3] .
The purpose of this study is to create a new and effective method to calculate all thermodynamic state functions of a hydrocarbon, at any temperature and pressure, by using molar masses of compounds and a suitable Atume's series.
Since melting, freezing and boiling points are proportional to other thermodynamic state functions like: enthalpy, entropy, and internal energy, we can conveniently place temperatures on a scale with upper and lower energy/temperature fixed points, in order to determine any unknown thermodynamic function. All the information from this analysis will be useful in the programming of devices for chemical analysis.
Important definitions and abbreviations
Atume's formular for the melting and freezing point of n-alkanes is given as:
Atume's formular for the melting and freezing point of all saturated hydrocarbon is given as:
Where; Ms = the melting point of straight chain hydrocarbon (alkanes). Mb = the melting point of a branched chain hydrocarbon. M = molar mass of the compound Asms= Atume's series for the melting point of straight chain alkanes also known as energy of the lower fixed point (energy loss for melting or freezing to occur). Asbs = Atume's series for the boiling point of straight chain alkanes also known as energy of the upper fixed point (energy gained for boiling to occur). Asr = Atume's series for the ratio of Asbs to the ratio of the natural logarithm of Asms. ∝ = angular deviation from a corresponding straight chain isomer as a result of conventional inductive effect of hydrocarbons in degrees [4] .
̅ is given as inductive pressure or force per unit volume [5] .
Experimental

Method
Estimation of absolute values for 'Asbs' from experimental results
From the molar masses of C5-C30 nalkanes and the experimental results of corresponding boiling points, absolute 'Asbs' values in g 2 /mol 2 K were estimated by squaring the mass of one mole of each alkane molecule and the moles of their inverses. This is so because, for as many elementary entities in each alkane molecule, are also atoms in 12 grams of carbon-12, which have the value of 6.02 × 10 23 atoms per unit rise in Kelvin. The results obtained from this estimation of Asbs values for C5-C30 n-alkanes are shown on Table 1 .
From Table 1 , Bs ∝ M 2 ( . 1) Assumptions 1. 'A conventional inductive effect exists within the molecule of an n-alkane such that, the carbon atoms at the left and right extremes, pumps electrons into the central carbon atoms. 
If the value of K is unity then Generally, an A.P which is equal to [(N-5) 0.2 + 3.027] 2 unit was obtained by dividing each 'Asbs' value by their ln (2N-4) values. This is a representation of the external kinetic energy for all liquid state n-alkanes and it is known as the Atume's series for liquid state nalkanes' [5] .
Work done for boiling to take place is therefore the product of the internal molecular energy and the external kinetic energy of the n-alkanes which is equal to 'Asbs'. Asbs = [(N-5) 0.2 + 3.027] 2 ln (2N-4).
Estimation of absolute values for 'Asms' from experimental results
Using the molar masses of C5-C30 n-alkanes and the experimental results of their corresponding melting points, absolute 'Asms' values in g 2 /mol 2 K were estimated by squaring the mass of one mole of each alkane molecule and the moles of their inverses, for as many elementary entities in each alkane molecule just as there are atoms in 12 grams of carbon-12 which have the value of 6.02 × 10 23 atoms per unit rise in Kelvin. The results obtained from this estimation of 'Asms' values from C5-C30 n-alkanes are shown on Table 2 . Table 2 show that M 2 ∝ Ms Using the information from Table 2 , we will plot a graph of M 2 against Ms in order to obtain a slope which corresponds to the values of 'Asms'. 
Relationship between freezing and boiling
For freezing to occur, the molecules of a liquid have to be compressed as much as possible to form a solid. For boiling to also occur, the molecules of a liquid have to be separated as much as possible to form a gas. For a boiling liquid to be converted to a frozen solid a certain quantity of energy has to be lost; and for the frozen solid to be converted to a boiling liquid, the same quantity of energy has to be gained.
The upper and lower energy fixed points
Highly compressed Asms and highly separated Asbs imply mathematically that: Asbs is proportional to the integral inverse of Asms.
Thus:
Asbs ∝ ∫ 1 Asbs = k ∫ 1 Asbs = kln (I)
The result from Table 3 shows that Asr can be generally represented by the A.P; N [0.9 + (N-3)0.0155] g 2 /mol 2 K where N is equal to the number of carbon atoms in one molecule of the hydrocarbon. If the A.P is expanded, we will have a quadratic function which is equal to:
For any liquid hydrocarbon, the value of Asr can be calculated by computing the appropriate value of N into the quadratic function. For example, the Asr value for npentane is equal to 0.0155 (5) 2 + 0.85355(5) = 4.655.
The quadratic function for n-pentane becomes; 0.0155N 2 + 0.8535N -4.655 = 0. Alternatively, Asr can be obtained by plotting Asbs against ln . 
A graph of Asbs against
The result of this plotting shows that Asbs is proportional to lnAsms with a slope that is equal to Asr. This is the formula for the melting and freezing point of liquid n-alkanes.
Atume's hypothesis states that; the freezing (melting) points of n-alkanes is directly proportional to the square of its molar mass and inversely proportional to the energy released for freezing to occur.
For branched chain alkanes and other saturated hydrocarbons, the formula is given as:
] Sin∝
Where: [4] .
Given that Mb = the melting point of a branched chain hydrocarbon, and Ms = the melting point of its corresponding straight chain isomer.
Atume's hypothesis states that; the freezing (melting) points of all saturated hydrocarbon is a sinusoidal function of that of their corresponding straight chain isomers.
Worked example
Calculate the melting points of C5-C20 nalkanes (n-pentane down to n-eicosane) in Kelvin, using the Atume's formular. 
Applications of this research article
1. Determination of all the thermodynamic state functions of a hydrocarbon, using its molar mass, Atume's series, upper and lower energy/temperature fixed points. 2. Qualitative analysis (identification of unknown hydrocarbon). 3. Reactor design. 4. Programming devices for petroleum analysis with high level of accuracy. and steadfast commitment during the peer review process.
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